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Abstract 



PURPOSE:To improve the materia! characteristics, such as adhesion, of a sealant at an ordinary temperature period and 
high temperature period and to improve durability of a ceramic structure. 

CONSTITUTIONS plurality of through-holes formed in parallel along a longitudinal direction are formed, the end faces of 
the through-holes are sealed in a checkered state, and opening and closing are in a reverse relation between the input 
side and the output side of gas. A plurality of ceramic members 2 and 3 where the through-holes adjoining to each other 
are breathably intercommunicated through a porous partition wall are bounded together to form an assembly. Thus, a 
sealant 4 of a resilient material consisting of inorganic fibers, an inorganic binder, an organic binder, and inorganic 
particles and formed in such a manner that three-dimensionally crossed inorganic fibers and inorganic particles are 
intercoupled through an inorganic binder and an organic binder is located between the ceramic members 2 and 3 for 
integral adhesion. 



Data supplied from the esp@cenet database - 12 



file://D:¥GetiPDLT?ISy*#fc^«(pdO¥espacenet¥JP8028246.Bib.html 



03/10/10 



(19) B*Wtmi? (JP) (12) & ffl 4f f^F & $|| (A) (ll)tt1¥(iiaftH*4 

*3rBB¥8- 28246 

(43)&0fiB ¥^8^(1996) 1 H30B 



(51) IntCl." tt9JG4» Jtf*l^a#^ F I &tt£*ffffi 

F 0 1 N 3/02 3 0 1 C 

ZAB 

BO ID 39/20 ZAB D 

C 0 4 B 35/ 56 1 0 1 L 

35/ 58 1 0 2 M 

m&mx n&giofts ol (± 9 h) ^Htc^< 



<2t)a«»* 


#H¥6- 161938 


(71)ffiHA 


000000158 










<22)fct)ISgB 


iPfi£ 6 ^(1994) 7^140 










(71)UMA 


000003908 






















(72)JHI|# 










«*JW»«»»«JI|"«I3& 1-1 -ft'f 
























«#jw»Kwase;iwifc* 1-1 -f 














(74)ft&A 










SifcHtc«< 



(54) mwo&m -t?$ yirmB.it 



(57) [Ktt] 

[*A] s^iacm-aTitwrattftfflitajL** 

*-3=5fc5E«K:SJ»"r*l»E«*M«lia:«l«tt?a:*. 





—331— 




(2) 

1 

OMt*fc©25Ut «L«ftlMSaCTHV>fc 

a*. 

[»**3] ttB2">-;i/»tt, B»»T, 10~70wt% 
©v'U^-TJVS^-k^^y^^T-rn- l-30wt% 30 

©>'y;*r/;k 0.1—5.0 wi%o^;utH^ h=^>-fe;vn 

-X 43 ct 3 ~80w t % <OjKft^*»*^ ZUZ^tZftr 
ft t-r^iS*^ 2 fcB«<E>-fe5 5 y *«a#. 

Mn0lMftK91] 
[0 0 0 1] 

[*JK±©««»»] ccjffllt ■fe^Sy^fliattl:: 

[0 0 0 2] 

[i£*<D&ffi] -«JC, ft#3JfaK:raoT*ft®Jta?L 




&IS¥8-2 8 2 4 6 

2 

&««■»*■ t ft o» znKBSrr* 
jcaatti»fc-»©*WttPHT««a»4iHtfta. *t 

3atK*V»T*?L«ftlK»*ftttT, B»-r^jia?L 
fcAoT««ffl3^6fflai**Xft»UISl**J:5»Cfto 

-tnajcftKa?LS:i«T*iHa*ai:T5VMcaft 

JL&SSabTVK ^tJcft*. ;r<E>cJ:5ft-fe^y£«£ 

h) *^©ii«»i:iEsnsib$n5, ft*, z.<o 
®%i37><o±Mmwm\zm^ t< \zm.xnm<Di%m 

t-^-t^-3fcJnlBk*RfcJ:oTBII[* COUCH i:ft 

[0 0 0 3] ±Et75yf«i#TH * 

hO*»**Jcff5»«8»ft3E«k, #«,*X©«L»ftil 

— ft«ae»**«*u, fRjeaa^JST*. ± 

t> v> r » at« i y 6 L * T A 7- a. 1/ — h co ffl ft l z 3l 

[0004] tni:«wiE*, ±Era«€:#ft"rs#a: 

tit, #J;ttf> -fe5 5***iatt*, *0»»C*I 
ftffl**©fM8fc¥fTft®T, HRi©t75y*»» 

-65219 4fiHM o $6IC, :«»i»Ot75y 
(BIT* r»«t55y*H#J <2 

1 -63715 «&«#R) . 

[0 0 0 5] ±Bft««KJ:ntf. »9J"fe^5 y ^*i6 

•t 9 § * JiiftTisn* «t v ft»«a *HM*-r * £ 



-332- 




3 

LTifi/flbTV**. 

[0 0 0 6] b*>bte**&, ±E©#»3lMt5/-;va^ 

[0 0 0 7] £<IC* *ffl©#W*5S 

[0 0 0 8] ;i©<fc5fcl?fllK:«2K SHWSW;, & 

t*»6a:*s/— ;i4-t£ffiv>fc r#j&#x*MsB 

«**OC*©*JjM*J ***bfc. (#^¥5 -204242-^ 

y * Wigff cd w^vtt £ * z> nm&%r Z> ZL £ tfl-C # £ . ^ 

[0 0 0 9] 

*«»»-rs2H**^3) &e-ibgv>«rS]#*o 

««««BO*ate«Kft»*ia*H5*ScttliSE«b& 40 
££>v >3 ^iCckot^-MW^t^a 

T"^^— *iB#, m>TI4*9 5?£flra#0W£8& 




ftm*?>8-2 8 2 4 6 
[0 0 10] CiniC^UT, ±E-7-f ifV— >3>€rM! 

^en^i. b#u n 5/-jua©«;«BBft 

ICfiKrlW*SbT4Stt*«< T*fc»*f* b < 
K±«8Wb&J:3lC, ±E«*©»M"fe5 5**«ar# 
14, -fe^Sy^*it#tbTOiB^tt*tB8b, 

[0 0 11] "I ©589314, {£*a«««»At^2>±ifiL, 
[0 0 12] £©589!©ffi©Bttl4* #flfif:fe,fctf»ffl 

[0013] zizmommz* sittti^ 

[0 0 14] 

»W#6l4«*iB(t*l«»tfcll»» ^Tlc^Tf*!^£^ 
tf*tffc**M«JUHbfc. -Tfttoi, 

23b 14, *aHftI«*31i:TSV»fc"MlPl«ICbfc 

/>fc< *«/Vf> 

itlE^«3BE»ta:«««tTt&, «ftB©fc«/Vf>^--45 
>^-*^bTSV>K«*bTft*3W3:J( 

[0 0 15] ::t, ||B->-ASlt «««*lfcb 

#a>e>&«n*d>fc< t^>imu±<o-ii^^y9 7 7'i 
*rjW*«JBv>, *toi<i>4r-w* #Uf-;i/7;vn 

[0 0 16] JMtttfctt, ±Ev-Mit TElca^ 
I *«j***A**ri*«<k0»Sb^. 



-333- 



# 

(4 

5 

7^'^7 7^A-^IH B^#T, 10-70wt 
%, $?£b<tel0-40wt%, £D£?£L<te20-30wt% 

[0 0 17] ©. 3D-fWW5"6, v»J*!/;V© 
H*»T, l-30wt%, #£L<tel-15wt 
%, < tD»*b<tt5-9wtXT»*^i:3&^a*U^. J< 

[o o i 8] <3). ^mm<Dot>. *^**^^^;H2;p 

D-^^IH B»#T* 0.1-5.0 wt%, 

<te 0.2-1.0 wt%, <kD#*L< 1*0.4 -0.6 wtXT 

jST}^^l/->3>M^f, — s;owt% 

[0019] ®. jsaHj^&iw^^A-^a^ 

B»»T, 3-80wt%, #£b 
< tel0-60w t % , «k!3^b< te20-40wt % T $> £ Z. £ 

#a*uvi. coBastt, 3 wtx*«iT^ in 
[0020] ©. ±E->-;v«&«dc"r*"fe^5^^7 

-tt, *05/gy h***3Wl^ 10wt%, «P£L<tel 
-5wt%, ck9*f£b<tel-3wt%T, aOtfi^l- 3 
100mm, »*L<ttl— 50mm, «fc 0 b < \t 1 -20mm 

g^50wt%&j®A^i:, ;n* (-fe^5^^as») 

T»4!»tt«IJ6#*»J«'r* C t^Tfrr, lOOmm*®*. 

[0021] ®. •±E->-;i'ttft«ij«-r **«tt**fc 4 

-100 Mm, »*Ktt0.1 -15um, iD»*Ktt 

o.i-io/Aimr**e:t39»a*uvs. &s 

*t 100 /im^^ (HUE) **tf»eWtt 

©ffi;T*»** — 0.01/*m*i«Tttn* bfe\ZfcZ> 

[0 0 2 2] 




&&f!¥8-2 8 2 4 6 

WttRSKtffrsiii^Tr*, -tons** 

-;V« J: t? T ««■ o-t 7$^ SB** U 

[0 0 2 3] * 2 3/-;W***-r*««« 
[0 0 2 4] Sot, i/Vft-7)l$j~U£<D J t?Zy 

^viia^itBoMt, «rE*«/t-f >^-to«« 
[0025] «3CDtttK». mw&^tfi* mmnm<D& 

[0026] tot, ±E«Wft^**to->-;p«tt, 

[0 0 2 7] «T> CO^W0-fe^5yi7M3i*lC^V> 



-334- 



• 



(5) 

7 

•5^<=.t$>*. S/t, s»e»ttfcflinTH2)t, sum 

jfe<E>o 

[0028] £<D?tm*> ±E*tt*3R-r->-;Mi©* 

[0 0 2 9] ICt, iSIlttTH *>U*-7^ 

[0030] ii;H>^-tbTH □di'^wjI/ a? 
[0 0 3 1] f«;H>^-tbTll «*tt*«K» 

[0 0 3 2] Mfi^tbTH «ft»*J:lX/*3tW 
n ^;i/^;vo*ffife±iXrt«BJc^eEbTJ»fiWtto 

fij±fc»#r*. *<fc3i*<3!>|»e»*tt0.19ca 
l/cm-sec -r, 0.136 cal/c 40 

id- sec 2inK»bT7"*5*-O»e**tt0.08 
cal/cm-sec • tgSr* IJicKftWafla 

j»e«*oac#fca*ttT**c:t*«w*. ens 
»»ewojfli-c*aT**. fimnna, «3?*7 
s*& w»tt« »*tt*±^»ew*ft«T 

[0 0 3 3] 50 



#M¥8 -2 8 2 4 6 

— tf *x > v > tea o sn*# iutf ^ 

^ jp^ JMWbb&*«M*B 1 5 b < 

fc»«»XiMb6Iffl7-f ;w 1 S«THt»0, B2 

ft* 5"— ;M* 0PS1.5 -3.0mm ) 4ft^«ES*T— # 
i:8flt«rit$nt^5. B3-5B, #«#**Mfc 

&Wm7><)\<? 1 «#*«JSbT^*-fe55y*« 
«2 £^-TI2IT&£o ^n^OWCfc^T, (33 
mm X 33mm X 150mm ) <Z>-fe^5 y *SBJ 2 £14. SfrffiBSlE 

^tlTViSo £tt£tf>Sji?L2ati, 3mm <£>^?LM 

a: M&2b cio ts i> tc it s nx v> *. #ma?L2ao 

»»»*»©»jhfr2cfccfcoT*«««ttfc»±SnT 
Mt^otl^. ft*5, -fe;UCl, C2<DHfi2b«Ctt, 

£»j£T£-fe^y^fiM*2, 3oi^ *F*MWL«a« 

lOjxm, ft?L***43%, •fe;vacDJf$7&*0.3mm , -fe^K 
y 7^*1. 8mm ^HJfe^nTVi^. *«J(5«tt, BLtKW 
b^c<fc 5 ft«J«fc* 7 -f 1 

ft^bT\ ^^7^;^Oil^MS:fTof:t)OT$) 

[0 0 3 4] (KKflll) 

(1) a 3LeMbS*»*51. 5Sfi% t /3 SR<ba*»5|c22 

(2) ^o*flt*#*^-f ^o«tc:,kS<6;««Sffl 
^TftHU A«#0M?L2a*£%KftiBtt 
HOlJih)t2c«J5jcfflO^— 7, Mcit?TW±bfc«, S 

;V:*>SIHmT£T2200 , CTjftf£U *JLKTAX*A 

(3) t95y?7r-f A*- (7^t'>U^ht7 5 



-335- 



• 



(6) 



#F^¥ 8 - 2 8 2 4 6 



10 



100 mm) 23.3fifi%, ¥^15^0. 3 /imOSftgifi* 
30.21:*%, ««A>f >^-tl/TOi/U*V/;i/ (V> 
OSi0 2 O»»att30X) 7fiS%, *«/M>^-tb 

TC!)*^#+y/fM;i/n-x o.5afi%*5<fct;*39 

(4) -t75yi7»82, 3«SIBKttE->-Jl/a**a 

u 50-100 *cx iP*ra»cT«:», Wbi/T, 

i fc«TJ;3fc:7-f l tfpHUfc. io 

[0 0 3 5] (**6«2) #SS«Mtt* S*MIC*JBW 

y 3 ^htf$5% jK*IS^O.l-100 
mm) 25Mi&%, ^fiftl.O MmO»bS*»*30«« 

utf— ;v7;io— ;u).5 a*x^±tX7;W3— ;w37.sa a? 
ft, «flrra;:fc*«T*fc. 

liW*"C**3W, 5/-;W**3B«llfc***)©fcft 

77</K V3^h^$4% *&*t:i:£0.1 -100 
mm) 23Sfi%, 1 U m©g{bfl30^Jft;£35Sfi 

©«HC*tt20X) 811%, *t;W>^-iLTOX 30 
^JkfeJVn— X0.5 Sa%^<fc^7-feh>35.5Sfi%Sr * 



tt, T-f «fU-i/a>*5l*iBs:-rcia<«« 1 8Mb 

[0037] utttM i ) m*mz&mm 

Wr&M (t7S'^77< A-63fiB%, o— ttf*5 

W««S^»Jl0aS%) T««Lfc. t7Sy^77^fA f 
- (7JV^±-vU^^7<;t-, ^ayhtt*2.7 
%, IMS*;* 30-100 mm) 44.2Mft%, «S«A'f 
t l/TO-> U * VOH3. 3SS%43<k 1**42. 5M% 

mmvrco a:*, ±e->-;HJ«> KM, BMbfsiR 

[0 0 3 8] 3»lli«l^3*J:tfH:*«lTff»Ufc7 

(®n&*Tf\i-bV4#)v»G>smftm<!>m&) me 
^asn^fcft, £*a- 9oo < C(Db-htM 

* 1 £«*£T*1l7Sy^a5*J2, 3fflSI«0«JJ(!:fe«fc 

tft-h-tM^/i* (100 msfe) ©jg*»«©«ij£iig* 

[0 0 3 9] 
Ml] 









HffiflJl 


4. 6 k g/cm ! 


7.6 kg/cm 2 




4. 5 k g/cm ! 


5.3 k g/cm s 




4. 3 k g/cra s 


5. 6 k g/cm' 




2.3 kg/cm 1 


0. 76k g/cm 2 



[0040] (jsse«*oao3£> 0 7 tc^-r £ 5 tc, -t 

fS. Cl©«r©riiT2©ffl«aSriRllffiLfc. *2fc», 
H 7 K3imifcr2<0»«2*ftS«K0!I 1 - 3 *±«tte 



[0 0 4 1] 
[*2] 



50 



-336- 



• 



(7) 



8-28246 



11 



12 





Tl-T2fi&g 




5 5 t: 


torn* 


6 5 x: 




7 o t: 




i 8 ox: 



10 



[0 0 4 3] fr*3, C©*WO-fe^Sy^*lit#^affl 

(b) afc9kmm<D7'()i>9 m> ^to«i^o*tr^ 
? -r ; w auMWtfi lira o tsm ic#§ d $ nfcttttfc 

(c) WE«lB«fcT3Rbfc±53fcAr:*A«0-fe95 



(d) 7-f;^l*«dET«)*^ tJSy>SW2 ( 
[0 0 4 4] *$MJl:^^TH £<D58BJ3CD-fe7 5y 

[0 0 4 5] 



39 



[Hi] c:©«9!©-fe75y*«iB#«fflVifc»«^ 

[H2] :i©awi<[)-fe»sy^«ia#*«v»fc»«3ffx 

30 [0 4] ig3(DA-Ail8(C*Jt-S-SP«L»fJ£*E5fffliaT 

[05] 04OB-Bi»t*^5lfc*:6R®0t?*S. 
[0 6] tt*atft0H&KMORKB-C««. 
[0 7] M&**0n£KK<DR9IB-?fc«. 
[«F^©&03] 

i a&ftUMttlM?^* 

2, 3 -fe55y£g&** 

5 m&M 

40 



[06] 





-338- 



(9) 



4*H¥8-2 8 2 4 6 




(51) Int. CI. 6 

B 0 1 J 35/04 

C 0 4 B 35/565 
35/584 
35/583 



ZAB 
3 0 1 J 



F I 



C 0 4 B 35/58 



10 3 M 



(72)5891* 



-339- 



Page 1 of 8 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention proposes about the ceramic structure especially about the new 
structure of the honeycomb structure object made from a ceramic, the monolith structure, and the 
other ceramic structures that arrange in parallel and come to punch two or more breakthroughs along 
with the longitudinal direction of a member. 
[0002] 

[Description of the Prior Art] Generally, the honeycomb structure object made from a ceramic which 
arranges in parallel and comes to prepare two or more breakthroughs along with a longitudinal 
direction is used as a filter for carrying out clarification processing of the exhaust gas for cars, the 
exhaust gas from works, etc. Open-****** of a breakthrough [ in / in this ceramic structure / that end 
face ] presents the shape of a checker (condition which is open-****** so that adjoining 
breakthroughs may differ from others mutually). That is, a **** suggestion **** cage and the 
breakthroughs which moreover adjoin are in the Kaisei condition or the closedown condition that 
only one of end faces is mutually different, and these breakthroughs serve as checkered ******. 
Therefore, if one end face of one breakthrough is open, an other end side serves as close, and in an 
other end side, one end face becomes [ the breakthrough which adjoins this ] reverse with open with 
close. And when this ceramic structure makes processed gas flow from one end face of each above- 
mentioned breakthrough, as it goes to the other end, it escapes from a porosity septum, and close 
makes processed gas flow [ structure ] into an adjoining breakthrough out of an other end side. In 
addition, this ceramic structure is a porous body, and through the septum which so separates each 
breakthrough, aeration is mutually possible for it and it goes into other breakthroughs easily in this 
structure. For this, a different breakthrough will be circulated by the close [ of gas ], and appearance 
side. If aeration of the exhaust gas is carried out to such the ceramic structure, the particulate matter 
in exhaust gas (particulate) will be ****(ed) by this septum part, and the exhaust gas which flowed 
from one end face as mentioned above will be purified, while passing a septum and going to a tap 
hole. In addition, since uptake of said particulate is carried out to the septum by the side of input and 
it deposits especially in connection with the above-mentioned cleaning effect of this exhaust gas, 
blinding is started gradually and it comes to bar aeration. Therefore, the processing (only henceforth 
"playback") to which combustion clearance of the particulate deposited on the septum which causes 
blinding with heating means [ structure / this / ceramic ] periodically, such as a burner and a heater, 
is carried out is needed. 

[0003] However, in the above-mentioned ceramic structure, in this playback, uneven temperature 
distribution arise and thermal stress acts on the interior of the structure by the thermal shock which 
local generation of heat accompanying an uneven heating process and particulate abnormal 
combustion and the rapid temperature change of exhaust gas give. Consequently, the above- 
mentioned ceramic structure caused generating and the erosion of a crack, as a result was made to 
result in destruction, and had the problem of giving trouble to particulate uptake. 
[0004] On the other hand, the method of reducing the thermal stress which acts on said ceramic 
structure is conventionally proposed as a means to solve the above-mentioned problem, by dividing 
for example, the ceramic structure into two or more ceramic members in respect of being parallel to 
a field vertical to the axis, or its axis (refer to JP,60-65219,A). Furthermore, the division ceramic 
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structure which has improved the seal nature of exhaust gas is proposed by making the sealant of a 
non-adhesive property insert in the clearance produced between [ of the ceramic structure 
(henceforth the "division ceramic structure") of this division form ] ceramic members (refer to JP,1- 
63715/U). 

[0005] According to each above-mentioned proposal, the division ceramic structure can open 
thermal stress which is seen by the ceramic structure of one apparatus by having adopted said 
sealant. However, since the above-mentioned sealant is a non-adhesive property, it cannot join each 
ceramic member firmly. Therefore, the restraint for banding a ceramic member and maintaining the 
gestalt as the 1 structure was required for the division ceramic structure concerning the above- 
mentioned conventional technique. As a means to give this restraint, a thermal expansion nature heat 
insulator is conventionally prepared in the outermost periphery, or the thermal expansion nature heat 
insulator is applied as an internal sealant. 

[0006] However, an above-mentioned non-adhesive property sealant and an above-mentioned 
thermal expansion nature heat insulator had the low endurance over the heat at the time of playback, 
and the repeat of the oscillation generated from an internal combustion engine, therefore as for the 
sealant, while degradation of a volumetric shrinkage or reinforcement progressed and seal nature 
fell, the thermal expansion nature heat insulator also had the problem that the stability after cubical 
expansion declined rapidly. Therefore, the above-mentioned division ceramic structure lost the force 
which supports two or more ceramic members which constitute it, and with the pressure of exhaust 
gas, it might decompose and it might disperse. And even if it prepared the reinforcement member in 
the tap hole side edge side of gas, it was difficult to prevent degradation of a sealant and an 
improvement of endurance was desired. 

[0007] What still bigger restraint is required for ******, and it becomes impossible to correspond 
from an early phase in the combination of the conventional non-adhesive property sealant or a 
thermal expansion nature heat insulator, and can bear the large-sized division ceramic structure 
especially at practical use is not obtained. 

[0008] In view of such the actual condition, artificers improved the sealant which constitutes the 
division ceramic structure as a means for conquering previously the above-mentioned problem which 
the conventional technique has, and "the exhaust gas purge and its construct" using the sealant which 
consists of ceramic fiber, silicon carbide powder, and an inorganic binder were proposed (refer to 
Japanese-Patent- Application-No. No. 204242 [ five to ] official report). According to this proposal, 
since the sealant is joining two or more ceramic members mutually, the endurance of the division 
ceramic structure is improvable to some extent. 
[0009] 

[Problem(s) to be Solved by the Invention] however, the time of filling up with said sealant between 
ceramic members, and hardening - migration (the phenomenon which a binder moves with 
desiccation clearance of a solvent is said) - a lifting - being easy - there was an inclination. 
Therefore, the sealing layer formed by hardening a sealant will become brittle. That is, the inorganic 
binder which constitutes the above-mentioned sealant has the operation which joins each other 
interwoven with point of the ceramic fiber used as an element important for the manifestation of the 
stress buffer function of said sealing layer which was each other interwoven with in three dimensions 
while joining a ceramic member and a sealing layer firmly. However, since this inorganic binder 
moved to a plane of composition with a ceramic member from the interior of a sealing layer by the 
migration which happens in process of desiccation hardening, and the junction force of said each 
other interwoven with point declined, as a result lowering of the ceramic structure itself on the 
strength was caused, desired endurance was not able to be satisfied. Moreover, the silicon carbide 
powder which constitutes the above-mentioned sealant moved in connection with the above- 
mentioned migration similarly, and lowering and the ununiformity of thermal conductivity were 
caused, as a result it became the cause of regeneration efficiency lowering of the ceramic structure. 
[0010] On the other hand, the method of improving the endurance of the structure is also considered 
by controlling the above-mentioned migration. However, in order that desiccation hardening of a 
sealant may take long duration to this approach and it may worsen productivity, it is not desirable. 
As explained above, as for the above-mentioned conventional division ceramic structure, the room of 
an improvement was still left behind about the endurance as the ceramic structure etc. 
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# • 

[001 1] This invention is made in order to solve the problem of the versatility mentioned above which 
the conventional technique has, and that main object is in raising the endurance of the ceramic 
structure. 

[0012] Other objects of this invention are to improve the material properties of the sealant at the time 

of ordinary temperature and an elevated temperature, such as an adhesive property. 

[0013] The object of further others of this invention is by improving the adhesive property and 

thermal conductivity of a sealant at the time of ordinary temperature and an elevated temperature to 

raise simultaneously both the endurance of the division ceramic structure, and regeneration 

efficiency, maintaining elasticity and thermal resistance. 

[0014] 

[Means for Solving the Problem] As a result of artificers' continuing research wholeheartedly 
towards implementation of the above-mentioned object, invention which considers the content 
shown below as a summary configuration was found out. This invention has two or more 
breakthroughs arranged in parallel along with a longitudinal direction. Namely, and each end face of 
these breakthroughs What closing motion has the relation of reverse by the close [ of gas ] and 
appearance side, and these breakthroughs adjoin with **** suggestion ******** in the shape of a 
checker, respectively In the ceramic structure which two or more ceramic members whose aeration 
was mutually made possible through the porosity septum were banded, and used them as the 
aggregate Between said each ceramic member is consisted of an inorganic fiber, an inorganic binder, 
an organic binder, and an inorganic particle at least. And it is the ceramic structure characterized by 
having made the sealant of the nature raw material of elasticity which comes mutually to join 
together said inorganic fiber which is each other interwoven with in three dimensions, and an 
inorganic particle through an aforementioned inorganic binder and an aforementioned organic binder 
intervene, and pasting one. 

[0015] At least one or more sorts of ceramic fiber chosen from a silica alumina, a mullite, an 
alumina, and a silica is used for said sealant as an inorganic fiber here. As an inorganic binder At 
least one or more sorts of colloidal sols chosen from a silica sol and alumina sol are used. An organic 
binder uses at least one or more sorts of polysaccharide chosen from polyvinyl alcohol, methyl 
cellulose, ethyl cellulose, and a KARUBO methoxy cellulose. As an inorganic particle It is desirable 
that it is a nature raw material of elasticity using at least one or more sorts of the inorganic powder or 
whiskers which are chosen from silicon carbide, silicon nitride, and boron nitride. 
[0016] As for the above-mentioned sealant, specifically, it is more desirable to have the 
configuration described below. 

** . the content of the silica-alumina ceramic fiber among ceramic fiber - solid content - it is - 
10 - 70wt% - it is preferably desirable that it is 20 - 30wt% more preferably 10 - 40wt%. This 
reason is because the effectiveness as an elastic body falls while causing decline in thermal 
conductivity, if the effectiveness as an elastic body falls less than [ 10wt% ] and a content exceeds 
70wt% on the other hand. 

[0017] ** . - the content of the silica sol among colloidal sols - solid content - it is - 1 - 30wt% - 
it is preferably desirable that it is 5 - 9wt% more preferably 1 - 15wt%. This reason is that it will 
cause decline in thermal conductivity if a content causes lowering of bond strength less than 
[ lwt% ] and exceeds 30wt% on the other hand. 

[0018] ** . - the content of the carboxymethyl cellulose among polysaccharide - solid content - it 
is - 0.1 - 5.0 wt% - desirable - It is desirable that it is 0.4 - 0.6 wt% more preferably 0.2 - 1.0 wt%. 
This reason is that an organic binder will be burned down by the hot heat history, and reinforcement 
will fall if a content cannot control migration less than [ 0.1 wt% ] but exceeds 5.0 wt% on the other 
hand. 

[0019] ** . - the content of the silicon carbide powder among inorganic powder or a whisker - solid 
content - it is - 3 - 80wt% - it is preferably desirable that it is 20 - 40wt% more preferably 10 - 
60wt%. This reason is that it will cause lowering of the bond strength in the time of an elevated 
temperature if a content causes decline in thermal conductivity and exceeds 80wt% on the other hand 
less than[3wt%]. 

[0020] ** . - the silica-alumina ceramic fiber among the ceramic fiber which constitutes the above- 
mentioned sealant - the shot content - 1 - 10wt% - 1 - 5wt%, it is 1 - 3wt% more preferably, and it 
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is preferably desirable for fiber length to be l-20mm more preferably l-50mm one to 100 mm. This 
reason is that it will damage the wall of a sealant-ed (ceramic member) if a manufacture top is 
difficult for making a shot content into less than [ 1 wt% ] and a shot content exceeds 50wt(s)%. on 
the other hand, fiber length cannot form the elastic structure in less than 1mm ~ it is because it 
becomes like fluff and distribution of a non-subtlety particle can make thickness of a sealant thin 
neither of if the worst happens, so the thermally conductive lowering between sealants-ed will be 
caused if 100 mm is exceeded. 

[0021] ** . For the silicon carbide powder among the inorganic powder which constitutes the above- 
mentioned sealant, or a whisker, the particle size is 0.01-100. It is preferably desirable mum and that 
it is 0.1-10 micrometers more preferably 0.1-15 micrometers. Particle size this reason It is because 
adhesive strength (reinforcement) and thermally conductive lowering will be caused and it will 
become cost high by less than 0.01 micrometers on the other hand, if it exceeds 100 micrometers. 
[0022] 

[Function] The description of the ceramic structure concerning this invention is in the configuration 
of the sealant which joins two or more ceramic members to one, and can band together. First, when 
the inorganic fiber and the organic binder which constitute [ 1st ] a sealant become entangled 
mutually, the homogeneity of an organization and the junction nature in a low-temperature field are 
improved, and, specifically, it is in the point which raised the endurance of the ceramic structure. 
That is, by adopting the organic binder which carries out desiccation hardening at an early stage, 
generating of migration which is seen by the conventional sealant is controlled, and the description is 
that it enabled maintenance of three-dimensions-association of inorganic fibers, and immobilization 
of the inorganic particle to an inorganic fiber. Even if the ceramic structure which was systematically 
uniform, could use the sealant as nature raw material of elasticity which is excellent in an adhesive 
property, elasticity, and reinforcement by this, consequently banded two or more ceramic members 
together to one by such sealant does not give the restraint from the outside, it has sufficient bond 
strength, and it can open thermal stress simultaneously. 

[0023] The 2nd description is the effectiveness of a tangle to the inorganic fiber and the inorganic 
binder which constitute a sealant, and is in the point that the bond strength in an elevated- 
temperature field is maintainable. It is thought that this ceramics exists in each other interwoven with 
point of inorganic fibers by ceramic-izing an inorganic binder by heating, and that reason contributes 
an organic binder to junction to inorganic fibers and a ceramic member in an elevated-temperature 
field although baking clearance will be carried out. On the other hand, this inorganic binder can hold 
bond strength also in a low-temperature field with desiccation and heating. 

[0024] Therefore, it can consider as the ceramic structure which is excellent in the bond strength in a 
low temperature range and a pyrosphere according to ceramic fiber, such as a silica alumina, the 
above-mentioned effectiveness by tangle of inorganic binders, such as a silica sol, and the synergistic 
effect with said organic binder. 

[0025] An inorganic particle is placed between the front face of an inorganic fiber, the front face of 
an inorganic binder, and the interior, and the 3rd description is in the point of improving the thermal 
conductivity of the ceramic structure. Especially the inorganic particle of a nitride or carbide can 
raise thermal conductivity remarkably with the high temperature conduction property which a nitride 
or carbide has. 

[0026] Therefore, the sealant containing the above-mentioned inorganic particle can prevent 
breakage of the ceramic structure effectively, without causing a temperature peak phenomenon at the 
time of playback at the same time it will fill the opening made when two or more ceramic members 
are combined, if it excels in thermal conductivity, for example, uses for the filter for exhaust gas 
purges. And generating of the crack by the heat cycle is reduced, and heating of the edge section of a 
filter periphery can also be performed comparatively in a short time, and can raise regeneration 
efficiency. 

[0027] Hereafter, the ceramic structure of this invention is explained to a detail. The ceramic 
structure needs to equip with elasticity, thermal conductivity, junction nature, reinforcement, etc. the 
sealant which constitutes it other than thermal resistance, when using as a filter for exhaust gas 
purges. If excelled in elasticity, even when thermal stress will join a filter with heating, it is because 
the thermal stress can be opened certainly. Moreover, it is because the heat of a heating element will 
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conduct that there is no nonuniformity in the whole structure promptly and the temperature gradient 
inside an exhaust gas purge will also become small, if excelled in thermal conductivity. Moreover, it 
is because it will become what is excellent in the adhesive property of the ceramic members which 
have banded together adjacently, and is excellent also in the endurance of the ceramic structure itself 
if excelled in junction nature and reinforcement. 

[0028] This invention is characterized by having joined together mutually through an 
aforementioned inorganic binder and an aforementioned organic binder, and making into the elastic 
structure said inorganic fiber and inorganic particle which are each other interwoven with in three 
dimensions, using an inorganic fiber, an inorganic binder, an organic binder, and an inorganic 
particle as a configuration of the sealant which shows the above-mentioned physical properties. 
[0029] Here, as an inorganic fiber, although there are silica-alumina ceramic fiber, a mullite fiber, an 
alumina fiber, and a silica fiber, while silica-alumina ceramic fiber is desirable and excelling in 
elasticity, the operation which absorbs thermal stress is shown especially. 

[0030] A colloidal sol is desirable, for example, as an inorganic binder, although there are alumina 
sol and a silica sol, especially a silica sol is desirable, and it acts as adhesives (inorganic binder). It is 
easy to receive and this silica sol is Si02 easily by baking. Since it becomes, it is suitable as 
adhesives in an elevated-temperature field, and moreover, it excels in insulation. 
[0031] As an organic binder, a hydrophilic organic macromolecule is desirable and especially 
polysaccharide is more desirable. Although there are polyvinyl alcohol, methyl cellulose and ethyl 
cellulose, a carboxymethyl cellulose, etc., especially a carboxymethyl cellulose is desirable, the 
fluidity at the time of assembly is secured (contributing on an activity disposition), and, specifically, 
the outstanding adhesive property in an ordinary temperature field is shown. 
[0032] As an inorganic particle, the inorganic particle of carbide and/or a nitride is desirable, for 
example, there are silicon carbide, silicon nitride, and boron nitride. These carbide and nitrides are 
dramatically large, and the heat conductivity is placed between a ceramic fiber front face, the front 
face of a colloidal sol, and the interior, and contributes them to thermally conductive improvement. 
For example, the thermal conductivity of silicon carbide is thermal conductivity of 0.19 cal/cm-sec 
and **, and boron nitride. To 0.136 cal/cm-sec and **, and this, the thermal conductivity of an 
alumina is 0.08 cal/cm-sec and ** extent, and it turns out that especially carbide and a nitride are 
effective for an improvement of thermal conductivity. Especially silicon carbide is the optimal in 
respect of heat conduction among the inorganic particles of these carbide and a nitride. Boron nitride 
is because concordance with ceramic fiber is lower than silicon carbide. That is, it is the reason that 
silicon carbide has all of an adhesive property, thermal resistance, a water resisting property, and 
thermal conductivity. 
[0033] 

[Example] Below, the example which materialized the ceramic structure of this invention in the filter 
for exhaust gas purges attached by the diesel power plant is explained in detail based on drawing 1 - 
drawing 5 . Drawing 1 is drawing showing the filter 1 for exhaust gas purges which used the ceramic 
structure of this invention, and drawing 2 is the partial cross-section enlarged drawing of this filter. 
In these drawings, the filter 1 for exhaust gas purges makes the sealant (1.5-3. 0mm in thickness) 4 
which becomes between members from the nature raw material of elasticity about eight prismatic 
form ceramic members 2 and the ceramic member 3 of the shape of four cross-section right-angle 2 
equilateral triangle intervene, and one is pasted and it is constituted. Drawing 3 -5 are drawing 
showing the ceramic member 2 which constitutes some filters 1 for exhaust gas purges. In these 
drawings, cross-section abbreviation square-like breakthrough 2a is regularly drilled by the prismatic 
form (33mmx33mmxl50mm) ceramic member 2 along the direction of an axis. Such breakthrough 
2a is 0.3mm in thickness. It is mutually separated with porosity septum 2b. The end of either the 
exhaust gas inflow side of each breakthrough 2a or a runoff side is closed in the shape of a checker 
by closure piece 2c made from a porosity sintered compact. Consequently, it is in the condition that 
the eels CI and C2 which carry out opening to either the inflow side of the ceramic member 2 or a 
runoff side were formed. In addition, to septum 2b of eels CI and C2, the oxidation catalyst which 
consists of platinum group metals, other metallic elements, its oxide, etc. may be supported. When it 
supports, it is for particulate ignition temperature to fall. Moreover, the ceramic member 3 has the 
same configuration as the ceramic member 2 except for a cross-section configuration being a right- 
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angle 2 equilateral triangle-like. And in the case of the ceramic members 2 and 3 which constitute 
the filter 1 for exhaust gas purges of this example, for the thickness of 43% and a cell wall, 0.3mm 
and a eel pitch are [ an average pore diameter / 10 micrometers and porosity ] 1 .8mm. It is set up. 
This example produces the filter 1 for exhaust gas purges in a configuration which was explained 
above, and performs the performance evaluation of the filter. 
[0034] (Example 1) 

(1) Wet blending of 51.5 % of the weight of alpha mold silicon carbide powder and the 22 % of the 
weight of the beta mold silicon carbide powder was carried out, and into the obtained mixture, 6.5% 
of the weight, an organic binder (methyl cellulose) and water were added by a unit of 20% of the 
weight, and were kneaded, respectively. Next, the honeycomb-like generation form was acquired for 
a plasticizer and lubricant small quantity, in addition by kneading further and carrying out extrusion 
molding of this kneading object. 

(2) Next, after drying using the dryer according this generation form to microwave and closing 
breakthrough 2a of a Plastic solid after that with the paste for the closure piece 2c formation made 
from a porosity sintered compact, the paste for closure piece 2c was again dried using the dryer. And 
after degreasing this desiccation object by 400 **, it was further calcinated at 2200 degrees C under 
the argon ambient atmosphere, and the ceramic honeycomb-like members 2 and 3 were obtained by 
porosity. 

(3) 23.3 % of the weight (alumina silicate ceramic fiber, 3% of shot content, a fiber length 0.1-100 
mm) of ceramic fiber, and mean diameter 0.3 30.2 % of the weight of silicon carbide powder of 
mum, 7 % of the weight (the amount of conversions of Si02 of a sol is 30%) of silica sols as an 
inorganic binder, carboxymethyl cellulose as an organic binder 0.5 % of the weight and 39 % of the 
weight of water were mixed, what was kneaded was made into the shape of a paste, and the sealant 
was created. 

(4) It was filled up with said sealant the ceramic member 2 and between three, it dried and hardened 
in 50 - 100 **x 1 hour, and the filter 1 which joined the ceramic members 2 and 3 and a sealant 4, 
and was unified as shown in drawing 1 was produced. 

In addition, without causing migration, it was able to dry and the above-mentioned sealant was able 
to be hardened. 

[0035] (Example 2) Although this example was the same as that of an example 1 fundamentally, it 
replaced the sealant with the thing in an example 1, and was taken as the following. 25 % of the 
weight (a mullite fiber, the 5% fiber length 0.1 of shot content - 100 mm) of ceramic fiber, and mean 
diameter 1 .0 30 % of the weight of silicon nitride powder of mum, 7 % of the weight (the amount of 
conversions of alumina sol is 20%) of alumina sols as an inorganic binder, and polyvinyl alcohol 0.5 
as an organic binder Weight % and 37.5 % of the weight of alcohol were mixed, and what was 
kneaded was used. In addition, without causing migration, it was able to dry and the above- 
mentioned sealant was able to be hardened. 

[0036] (Example 3) Although this example was the same as that of an example 1 fundamentally, it 
replaced the sealant with the thing in an example 1, and was taken as the following. 8 % of the 
weight (the amount of conversions of alumina sol is 20%) of alumina sols as 23 % of the weight (an 
alumina fiber, the 4% fiber length 0.1 of shot content - 100 mm) of ceramic fiber, 35 % of the weight 
of boron nitride powder of 1 micrometer of mean diameters, and an inorganic binder, and ethyl 
cellulose 0.5 as an organic binder Weight % and 35.5 % of the weight of acetones were mixed, and 
what was kneaded was used. In addition, without causing migration, it was able to dry and the 
above-mentioned sealant was able to be hardened. 

[0037] (Example 1 of a comparison) Although this example was the same as that of an example 1 
fundamentally, it replaced the sealant with the thing in an example 1, considered as the following 
which is the conventional sealant, and, finally covered the outermost periphery of a filter 1 with the 
heat insulator (63 % of the weight of ceramic fiber, 7 % of the weight of alpha-sepiolites, 20 % of 
the weight of non-expanded vermiculites, 10 % of the weight of organic binders) of ceramic fiber 
further. 13.3 % of the weight of silica sols and 42.5 % of the weight of water as 44.2 % of the weight 
(alumina-silica fiber and shot content 2.7 %, a fiber length 30- 100 mm) of ceramic fiber and an 
inorganic binder were mixed, and it was used by making into the shape of the shape of a paste, and a 
sheet what was kneaded. In addition, when drying and hardening the above-mentioned sealant, it 
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caused migration. 

[0038] It carried out by the approach of showing below the performance evaluation of the filter 1 
produced in examples 1-3 and the example 1 of a comparison. 

(Measurement of the bond strength after the first stage and a thermo cycle) As shown in drawin g 6 , 
from the filter 1 , three ceramic members were started as a test piece, the load was applied to the main 
ceramic member, and the load when peeling arises was measured. Moreover, since the rapid heating 
from ordinary temperature to 900 ** and quenching were expected, the actual activity estimated 
what performed the thermo cycle test which is room temperature - 900 degree C. The measurement 
result of the bond strength after the ceramic member 2 which constitutes a filter 1, the early stages of 
between three, and a thermo cycle (100 after a time) was shown in a table 1. 
[0039] 
[A table 1] 







mm #)me>immt 




4.6 kg/ cm 2 


7.6 kg/cm 2 




4.5 kg/cm 2 


5.3 kg/cm 2 




4.3 kg/ cm 2 


5.6 kg/cm 2 




2.3 kg/ cm 2 


0. 76kg/cm 2 



In addition, it is presumed that the reason the direction of reinforcement after a thermo cycle 
improves is for a sintering operation of the silica by heating of 900 **. 

[0040] (Measurement of thermal conductivity) As shown in drawin g 7 , four ceramic members are 
started as a test piece, and with a heat insulator, a periphery is installed on an enclosure and a heater 
6 and is heated for 20 minutes. The temperature gradient of Tl and T2 at this time was measured. 
The result of having measured the temperature gradient of Tl and T2 shown in drawing 7 about each 
examples 1-3 and the example of a comparison was shown in a table 2. 
[0041] 
[A table 2] 





Ti-T2iaa^ 




55 t 




6 5 TC 


mm 3 


70 t 




1 8 0*C 



[0042] Since the filter using the ceramic structure of this invention has very high bond strength and 
was excellent also in the heat cycle property with an elevated temperature and ordinary temperature, 
it checked excelling in the endurance as a filter, so that clearly from the above result. And since it 
excels also in thermal conductivity, this ceramic structure can reduce generating of the peak 
temperature in the ceramic member located in the interior of a filter, and since the heating up time of 
the ceramic structure located in an edge part can be shortened, it can realize improvement in 
regeneration efficiency simultaneously. 
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[0043] In addition, it is not limited to a thing given in the above-mentioned example, and the 
configuration of the filter 1 with which the ceramic structure of this invention is applied can be 
changed into the following configurations. For example, the number of combination of (a) ceramic 
member may not be 12 pieces like said example, and it is possible to make it the number of 
arbitration. In this case, of course, it is also possible to use it, combining different ceramic members, 
such as size and a configuration, suitably. In addition, it is advantageous to take the configuration 
which combined two or more ceramic members, especially when producing the large-sized filter for 
exhaust gas purges. 

(b) The filter 1 of said example can be caught even if one big filter will be divided into plurality 
along the direction of an axis so to speak. The modification of changing into the condition which 
divided the filter in the shape of a doughnut, the condition of having divided at right angles to the 
direction of an axis, etc. there is also considered. 

(c) , of course, it is possible for it not to be restricted only to the ceramic members 2 and 3 of the 
shape of a honeycomb as shown in said example, for example, to adopt the shape of the shape of the 
shape of a three-dimensional network and form and a noodle and a fiber etc. Moreover, as the 
ceramic member 2 and an ingredient for three, even if it chooses things other than silicon carbide, it 
is easy to be natural. 

(d) When it constitutes a filter 1, it is good also as a configuration which comes to prepare a heater 
the ceramic member 2 and between three. In this case, it is not limited only to a heater being a metal 
wire. That is, a heater may be produced by approaches, such as printing of metal metallizing and 
conductive paste, and sputtering. 

[0044] In this example, although the example materialized in the filter for exhaust gas purges in 
which the ceramic structure of this invention is attached by the diesel power plant was explained, 
this ceramic structure can be used as a barrier filter of for example, the member for heat exchangers 
or a high-temperature fluid, and an elevated-temperature steam besides the filter for exhaust gas 
purges. 



[Effect of the Invention] Since the ceramic structure of this invention is excellent in bond strength 
regardless of temperature as explained above, and it moreover excels also in thermal conductivity, if 
it applies to the filter for exhaust gas purges, compaction of playback time amount and improvement 
in regeneration efficiency or endurance are realizable, for example. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more breakthroughs arranged in parallel along with a longitudinal direction. 
And each end face of these breakthroughs What closing motion has the relation of reverse by the 
close [ of gas ] and appearance side, and these breakthroughs adjoin with **** suggestion ******** 
in the shape of a checker, respectively In the ceramic structure which two or more ceramic members 
whose aeration was mutually made possible through the porosity septum were banded, and used 
them as the aggregate Between said each ceramic member is consisted of an inorganic fiber, an 
inorganic binder, an organic binder, and an inorganic particle at least. And the ceramic structure 
characterized by having made the sealant of the nature raw material of elasticity which comes 
mutually to join together said inorganic fiber which is each other interwoven with in three 
dimensions, and an inorganic particle through an aforementioned inorganic binder and an 
aforementioned organic binder intervene, and pasting one. 

[Claim 2] At least one or more sorts of ceramic fiber chosen from a silica alumina, a mullite, an 
alumina, and a silica is used for said sealant as an inorganic fiber. As an inorganic binder At least 
one or more sorts of colloidal sols chosen from a silica sol and alumina sol are used. As an organic 
binder At least one or more sorts of polysaccharide chosen from polyvinyl alcohol, methyl cellulose, 
ethyl cellulose, and a KARUBO methoxy cellulose is used. As an inorganic particle The ceramic 
structure according to claim 1 characterized by being the nature raw material of elasticity which 
comes to mix these mutually using at least one or more sorts of the inorganic powder or whiskers 
which are chosen from silicon carbide, silicon nitride, and boron nitride. 

[Claim 3] Said sealant is the ceramic structure according to claim 2 which is solid content and is 
characterized by consisting of a 10 - 70wt% silica-alumina ceramic fiber, a 1 - 30wt% silica sol, a 
0.1 - 5.0 wt% KARUBO methoxy cellulose, and 3 - 80wt% silicon carbide powder. 
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DRAWINGS 




[Drawing 2] 
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[Drawing 5] 
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